CRITICAL ITEMS LIST

PROJECT: SRMS
ASS'Y NOM

-5 MCIU INSTALLED}

SYSTEM: DEC SUBSYSIEM

EHEIIT&EET‘F!E‘JIHEL

ASS'Y P/N: STISUEITY

SHEET:

FHEA
REF.

FHEA
REV.

HAME . Q1Y, &
orawInG REF,
DES1GNAT EON

FAILURE MOOE
AND
CAUSE

FAILURE EFFECT
O
END TYEM

HOWR / FUNC.
2/1RB
CRITICALITY

RATIOMALE FOR ACCEPTANCE
SCREENS: A-PASS, B-FAIL, C-PASS

215

SAFING SW.
a1

SHEET 2

HOOE:
LDSS OF
HCIU SAFING.

CAUSE(S):
(1) 10V POLE
FAILS TO
CANCEL
POS1TION.

(2) SWITCH
FAIL TO
CANCEL.
(3) 1wv

CANCEL
CONTACT S/C.

il

L MCIU

<SAFING LOST. HC
EFFECT UNTIL
SECOND FAILURE
DCCURS AND ARM
IS WOT STOPPED.

WORST CASE
LOSS OF MCIU
SAFING.

REDUNDANT PATHS
REMAINING
RUNARAY
FALLURE.

PREPARED BY:

HEWG

SUPERCEDTHG DATE: NONE

RMS/D&C - 48

DESIGN FEATURES

TOGGLE SWITCHES USED ON THE DAC PANEL ARE HERMETICALLY SEALED,
AND OF A MATURE AND PROVEN DESIGN. THESE SWITCHES ARE K
COMMON UISE ON THE ORBITER VERICLE.

THE SWITCHES IEE CONTROLLED BY ROCKWELL INTERMATIONAL
SPECEFICATION MC 452-0102 AND HAVE BEEN QUALTFIED TO THE
REQUIREMENTS OF THIS SPECIFICATION.

ELECTRICAL CONMECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF

-SOLDERABLE TERMINALS.

WIRING TO SWITCH TERMINALS UTILIZES NICKEL PLATED CONDUCIORS
WITH A POLYAMID INSULATION. SOLDERING OF THE MICKEL PLATED
WIAE TO THE SWITCH TERMINALS IS CONTROLLED BY CAE PROCESS
SPECIFICATION PD 91059,

TKE WIRING HARNESS 1S DESIGNED 10 BE CAPABLE OF SEPARATE
TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
CONTINUITY).

MOUNTING OF THE SVITCH TO THE DAC PANEL IS BY MEANS OF A 15712
MUT WHICH ENGAGES A THREADED BUSHING ON THE SWITCH, A KEYED
WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
TOROUING, THE NUT IS STAKED TO THE PANEL BY A BLOB OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGAINST DAMAGE OR INADVERTENT OPERATION.

AHALYSIS OF THE BASIC PANEL. STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESOWANCES IN THE RELEVANT VIBRATION FREQUENCY
SPECTRUM. THIS ANALYSIS HAS BEEW VERIFIED BY VIBRATION TESTING
OF THE DEC PANEL ASSEMBLY.

APPLICATION ANALYSTS HAS COHFIRMED THAT ADEGUATE ELECTRICAL
STRESS MARGIMS ARE ACHIEVED.

AT THE PART LEVEL, QUALIFICATION/CERTIFICATION TESTING IS
DEFINED BY ROCKWELL INTERNAT IONAL SPECIFICATION MC452-0102.
THIS TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE,
DIELECTRIC SYRENGTH,CONTACT RESISTAMCE, RAHDOM VIBRATION (48
MINUTES PER AXIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIOMAL CYCLES
REFER TO TABLE 13, :

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH IHCLUDE
PRE-ACCEPTANCE RUM-IN, DIELECIRIC STRENGTH, INSTALLATION
RESISTANCE, CONTACT RESISTANCE ACCEPTANCE VIBRATION, SEAL
TEST, visuh EXAMINATION, ARD RiﬂlﬂGR!PHIC INSPECTION,

1

\

DATE: 11 JUL 91

CIL REV:

lo

L7 40 62 39wy

- INIWHIVYILY

YLi£20%08



CRITICAL ITEMS LIST PROJECT: SRMS a-s MCIU_INSTALLED) SYSTEM: DEC_SUBSYSTEM
- b - ASS*Y NOM : ASS'Y P/N: SHEET: 2
FMEA FMEA NAME, QfY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE ’
REF. REV. oraulnG RfF. AND oN 2/1%8
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
‘215 0 SAFING S, HODE : NCIY ACCEPTANCE TESTS
arr-1 LOSS OF SAFING LOST. WO |  woommemmcnnoanas
PIN CAE KCIU SAFING. EFFECT UNTIL THE HARDMARE ITEM 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE
87838 SECOND FA1LURE ENVIRONMENTAL TESTS AS PART OF THE DAC PANEL ASSEMBLY.
€0 92020 CAUSE(S): OCCURS AND ARM
SHEET 2 1} ;uv POLE IS NOT STOPPED. O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
FAILS 10 .
CANCEL WORST CASE O THERMAL:  +110 DEGREES F 10 PLUS 10 DEGREES F {2 CYCLES
pOSITION, | --------%- - 9.5 HRS/CYCLE.)
LOSS OF MCIU
(2) SVITCH SAFING, THE DRC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
EALL TO SYSTEM TESTS (IP51B RMS STRONGBACK TEST AND TP552 FLAT FLOOR
CANCEL. :E:R?E?:E PATHS TEST) WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
W | e QUALIFICATION TESTS
CANCEL RUNAWAY | sl
CONTACT S/C. FAILURE. THE SWITCH 1TEM HAS BEEM GUALIFIED FOR ORBITER USE. THE DAC
PANEL ASSEMBLY HAS BEEM SUBJECTED 10 THE FOLLOWING
QUALIFICATION TEST ENVERONMENTS.
C VIBRATION: LEVEL AND DURATEON - REFERENCE TABLE 1
0 SHOCK: 206/11 #S - 3 AXES (6 DIRECTIONS)
O THERMAL: 130 DEGREES F TO -23 DEGREES F (12 HRS PER
CYCLE) (& CYCLES)
O HUMIDITY: 95X (120 DEGREES F 7O 82 DEGREES F CYCLE IN
16 HAS) 10 CYCLES TOTAL.
0 ENC: NIL-STD-461 AS MODIFIED BY SL-E-0002 (TEST
CEO1, CE02, CEO3, CSO1 (DC/AC), CEQ3, CSO1
(ocshey, cbo2, cSoé, Re02 (B/NY, RSO3, RSO3,
RS504)
FLIGHT CHECKOUT
PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
PREPARED BY: HFWG SUPERCEDING DATE: NOME DATE: 11 JuL 91 C18, REV: O
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CRITICAL ITEMS LIST

PROJECT:
ASS'Y NOM

SYSTEM: DAC SUBSYSIEM

ERHS 6'5 HCIU IHST:llED)

ASS'Y P/N: 3 SHEET:

3

FHEA
REF.

FHEA
REV.

NAME, OTT, &
oRAVENG REF,
DESIGNATION

FAILURE WODE
AKD
CAUSE

FAILURE EFFECT
OH
o« END ITEM

HOWR / FUNC.
2/1RB
CRITICALITY

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-FAIL, C-PASS

215

1]

SAFING Su.
ary-1

SHEET 2

MODE:
LOSS OF
HCIU SAFING.

CAUSE(S):
(1) 10v POLE
FAILS TO
CANCEL
POSITION.

(2) SWETCH
FAIL 10
CANCEL.

€3) v
CANCEL
CONTACT S/C.

MCIU

SAFING LOST. NO
EFFECT UNTIL
SECOND FAILURE
OCCURS AHD ARM
1S NOT STOPPED.

WORST CASE
LOSS OF MCIU
SAFING.

REDUNDANT PATHS
REMAINING
RUNAUAY
FAILURE,

PREPARED BY:

HFNG

SUPERCEDING DATE: NOME

RMS/D&C - 50

QA/INSPECTIONS

HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
SPECIFICATION HC452-0102. AS REQUIRED BY CAE SPECIFICATION
PSB7838. CAE PART NO, PSB7838. GUALIFICATION AND ACCEPTANCE
TESTING OF SUITCHES IS PERFORMED 10 RI SPECIFICATION
MC452-0102.

RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SOENTIFJED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAMAGE WAS OCCURRED TO SWITCHES DURTNG SHIPMENT  THAT THE |
RECE|VING DOCUMENTS PROVIDE ADEQUATE TRACEABILIY INFORMATION
AND ACCEPTAMCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MAKUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPONENT MOUNTIRG TO FRONT PAMEL INSPECTION, SOLDERING OF
MWIRES TO SWITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF MIRES
EIC,, OPERATORS AND INSPECTORS ARE 1RAINED AND CERTIFIED TO
NASA WhB 5300.4(3A) STANDARD, AS MODIFIED BY JSCOBADOA.

PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUDIT

OF LOWER VIER INSPECTION COMPLETION, AS BUILD COMFIGURATION
VERIFICATION TO AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT)

A TEST READINESS REVIEW (TRR) WHICH INClUdES VERIFICATION OF
TEST PERSONMEL . TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
VALIOATION STafus Awp HARDWARE CONFIGURATION IS COMVENED BY
QUALITY ASSURANCE IN COMJUNCTION WITH ENGINEERING,
RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE. PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR QUilIFICllION).

ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
HANDATORY INSPECTION POINT).

ENTEGRATION OF DEC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF IHTEGRATION, WHICH INCLUDES
GROUNDING CHECKS, INTER CONNECT CABLE VERIFICATION, CORMECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACIS ETC.

SUB-SYSTEM PERFORMANCE TESTING (ATP), THCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTion POINT).

SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF HECHANICAL ARM
SUBASSEMBLIES AND THE FLTGHT CABIN EQUIPMENT 10 FORM THE SEMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATIOK WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECXS, WIRING ROUTING
INTERFACE CONNECTORS fOR RENT OR PUSH BACK CONTACTS EIC. )

SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
;ETfDRN&HCE TEST. (SPAR/GOVERNMENT REP, - MANGATORY INSPECTYON
OINT)
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CRITICAL ITEMS8 LISBT PROJECT: SRMS (-5 MCIU [NSTALLED) SYSTEM: DEC SUBSYSTEM
- - ASS*Y ummmﬁm i ASS'Y P/N: SHEET: _ 4
FMEA FMEA WAME, OTY, & FAILURE MODE FAILURE EFFECT ¥DWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. oravinG nfs. AND o 2/148
DESIGNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
215 0 SAFING SW. MODE : NCIv FAILURE WISTORY
ary-1 LOSS OF SAFING LOST, o |  ---eeieeeoeoal
P/ CAE MCIt SAFING. EFFECT UNTIL
87838 SECOND FARLURE THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
€0 92020 CAUSE(S): OCCURS AND ARM MODE ON THE SRHS PROGRAM.
SHEET 2 (1) 10V POLE 1S HOT STOPPED.
FAILS TO
CANCEL WORST CASE
POSITION. semceemnas
LOSS OF MCIY
(2) SVITCH SAFING.
FAIL TO .
CANCEL. REDUNDANT PATHS
REMAINING
(WY | eeceeeenennas
CANCEL RUNAUAY
CONTACT 8/C. FAILURE.
\
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CRITICAL ITEM8 LIST

PROJECT: SRMS

E-E HCIY lHST:llED)

SYSTEM: DEC SUBSYSTEM

FMEA FMEA NAME, QIY, & FAILURE MODE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. orawinG REF. AND oM 2/1r8
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
215 0 SAFING SW. HODE : MEIY OPERATLONAL EFFECTS
ery-1 LOSS OF SAFING LOST. No | --.ooo..olslllllnT
P/N CAE MCIU SAFING. | “EFFECT UNTIL
87838 SECOND FA[LURE NONE .
€0 92020 CAUSE(S)3 OCCURS AND ARN TELEMETRY WILL ALLOW GND TO DETECT. A SUBSEGUENT LOSS OF 1/0
SHEET 2 (1) 10V PoLE IS NOT STOPPED. WOULD CAUSE THE ARM TO RUNAWAY AT THE LAST COMMANDED RATES.
FATLS O AUTOSAFENG STILL DPERABLE.
CARCEL WORST CASE
POSITION. cemeeesnns
1055 OF NCIU CREW ACTION
(2) swItch SAFING. | Seo-aclalll
FAIL TO .
CANCEL . REDUNDANT PATHS NONE .
REMAINING - APPLY BRAKES 70 STOP ARM AFTER 1/0 IS LOST. CYCLE PRIMARY
Mmwv | - POVER TG RESET THE AGE VRANSHIT WORDS AFTER A GPC DATA LIGHT
CANCEL RUNAUAY 1S RECE1VED,
CORTACT S/C. FAILURE,
CREW TRATNING
CREW SHOULD BE TRAINED 10 APPLY BRAKES EMMEDIATELY AFTER ANY
FAULT ANNUNCEATION.
MISSION CONSTRAINT
THE OPERATOR MUST BE ABLE O DETECT THAT TWE ARM IS RESPONDING
PROPERLY TO COMMANDS VIA WINDOM AND/OR CCTV VIEMS DURING ALL
ARM OPERATIONS. OPERATE UNDER VERNIER RATES WITHIN 10 FI
OF STRUCTURE. AFTER THE LDSS OF MCIU SAFING 1S DEFECTED BY THE
GROUND  THE CREW SHOULD NOT USE COMPUTER SUPPORTED MODES WITHIN
S FT Of STRUCTURE. COMPUTER SUPPORTED MODES CAN BE USED ONLE
A PAYLOAD 1S IN THE PRLA V- GUIDES FOR THE FINAL BERTHING
OPERATION.
SCREEN FAILURES
B: NO ORBITER ANNUNCIATION GR DISPLAY.GROUND DETECTON
AVAILABLE.
OMRSD OFFL INE
EXERCISE DEC SAFING SWITCH. :
VERIFY CORRECT OPERATION OF SAFING 817,
OMRSD OWLINE INSTALLATION
HONE
OMRSD OKLTNE TURNAROUND
..................... 3
OPERATE SAFING SWITCH, ’
VERIFY SAFING CANCEL BIT NOT PERMAMENTLY SET.
PREPARED BY: HFG SUPERCEDING DATE: NONE DATE: 11 JUL 91 CIL REV: G
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SYSTEM: DAC SUBSYSTEM

PREPARED BY:

RMS/D&C - 53

CRITICAL ITEMB LIBT PROJECT: SRMS ﬁ-s HCIU !nsuu:n)
- - s G5 . e - ASStY HNOM T AssS+Y p/H: SHEET - &
FHEA FMEA NAME, Ty, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTARCE
REF . REV. prawinG efF. AND oN 2/1RB
DESIGHAT LOK CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-FATL, C-PASS
215 0 SAFING SW. MODE : NCIU
ary-1 LOSS OF SAFING LOST. NO
P/N CAE MCIU SAFING. EFFECT UNTIL
87838 SECOND FALLURE
ED 92020 CAUSE{S): OCCURS AND ARN
SHEET 2 (1) 1OV POLE 1S HOT STOPPED.
FAILS TO .
CANCEL WORST CASE
POSITION. | ----------
LOSS OF MCIU
(2) SVITCH SAFING.
FATL TO .
CAMCEL, REDUNDANT PATHS
REMAINING
/& 1781 N [T URUR P ER
CANCEL RUHANAY
CONTACT $/C. FAILURE,
/
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